trogen uterine IGF-I mRNA.
The uterus is a known target organ for estrogen hormones (Clark & Peck 1979) . Effects of estrogen on this tissue include stimulation of cell prolifera¬ tion, most prominently in the luminal epithelium (Quarmby & Korach 1984) . The growth promoting action of estrogen may, however, not be a direct ef¬ fect and potential roles of growth factors have been suggested (Sirbarsku & Benson 1979; Tomooka et al. 1986) . Thus, such factors may be locally pro¬ duced and mediate estrogen-induced growth. Of special interest in this context is the group of in¬ sulin-like growth factors (IGFs). The IGFs are peptide mitogens structurally related to insulin (Froesch et al. 1985) . Two major IGFs, IGF-I and IGF-II have been isolated (van Wyk 1984) and the genes coding for these growth factors have been partially characterized (Jansen et al. 1983 (Jansen et al. , 1986 .
The growth promoting action of pituitary growth hormone is thought to be largely mediated through IGF-I. IGF-II is believed to be involved in the control of fetal growth (D'Ercole 1987; van Wyk 1984) . Traditionally, the liver has been regarded as the origin of the IGFs. However, studies have shown that several non-hepatic tissues contain immunoreactive IGF (D'Ercole et al. 1984) and recent data also indicate the presence of IGF mRNA in different non-hepatic tissues (Mathews et al. 1986; Hynes et al. 1987) .
In the present study we Immature rats, 20 days of age, and adult rats were treated with estradiol (2.5 µg sc per day). Progesterone (6.5 µg/ day), human GH (hGH) 0.5 µg/100 g ip for 6 h). (Mathews et al. 1986 ). In the case of IGF-II, an oligonucleotide consisting of 51 bases was synthesized having the foflowing sequence:
5-GCCGTGGCATCGTGGAAGAATGCTGCTTCCGCAGCTGCGACTTGGCCCTCC-3'
This nucleotide sequence corresponds to part of the ma¬ ture rat IGF-II (Whitfield et al. 1984) . Complementary oligonucleo tides were synthesized and hybridized to each other. This construction also contained the recognition sequence for the restriction enzymes PstI and Hindlll.
The hybrid was cloned into the Pstl-Hindlll sites in GEM TM-1 (Promega Biotech). The sequence of this insert in GEM TM-I was confirmed by DNA sequencing using the dideoxy-chain-termination method (Sanger et al. 1977 ). This plasmid was used for in vitro synthesis of radio-la¬ belled cRNA using SP6 RNA polymerase and the oppo¬ site unlabelled mRNA strand using T7 RNA polymerase as described above. The specificity of hybrid formation using short RNA probes has previously been addressed (Norstedt et al. 1988) . Ox.
E2
Ad. Ox.
Ad. Ad.
Ox.
E2 E2
Im. Im. (Fig. 1C) . As pre¬ viously shown, IGF-II mRNA is below detection limit in the adult liver (Norstedt et al. 1980 ). The level of ß-actin mRNA was analysed and found to be in a similar range within the different ex¬ perimental groups of adult animals (Fig. 1C) Fig. 2A a 4 -fold increase Immature (20 days of age) rats were used. In the group indicated, animals were treated with estradiol (E2; 2.5 µg sc), progesterone (Prog.; 6.5 µg sc) or physi¬ ological saline (NaCl). The animals were sacrificed and the uteri used to prepare TNA. Each group consisted of 6 ani¬ mals and IGF-I mRNA was individually analysed, whereas IGF-II mRNA and ß-actin mRNA were analysed in TNA sam¬ ples pooled from two animals in each group. A: Effect of a single injection of estradiol on IGF-I mRNA, IGF-II mRNA, and ß-actin mRNA. Animals injected with estradiol were analysed after 3 h and 24 h. Results are expressed as a per¬ centage of control values (immature untreated animals). Control values were for IGF-I mRNA 5.3 ± 1.3 molecules/cell, for IGF-II mRNA 3.3 ± 0.2 molecules/cell, and for ß-actin 71 + 3 Arbitrary units^g DNA.
-IGF-I mRNA;-IGF-II mRNA; · · · ß-actin mRNA. B-C: Effect of repeated injections of estradiol. Animals were treated with E2 as indicated by arrows. In Fig. 2B , E2 was given at time 0 and repeated after 6 h. The animals were sacrificed after 8 h. In Fig. 2C , E2 was given at time 0 and repeated after 24 h. The animals were sacrificed after 28 h. Results are expressed as a percent¬ age of control untreated animals see legend to Fig. 2A . 2D: Effect of estradiol and progesterone on estrogen-primed animals. Estradiol was injected at time 0. After 24 h groups of animals were treated with either E2, progesterone (Prog.) + Es or saline (NaCl). Levels of IGF-I mRNA, IGF-II mRNA and ß-actin mRNA were measured at intervals indicated on the X axis. Results are expressed as percentage of control immature animals see legend to Fig. 2A . (Fig. 2D ). In the above ex¬ periments, changes of ß-actin mRNA was found to be almost parallel to the changes in the levels of IGF-I mRNA, whereas no major effect was seen on IGF-II mRNA ( Fig. 2A-C (Mathews et al. 1986 ), compensatory growth of the kidney fol¬ lowing unilateral nephrectomy (Fagin & Melmed 1987) , and during muscle regeneration . Taken together, the data suggest that different, tissue-specific growth signals cause growth by using similar auto or paracrine factors.
